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discussed with previously published results in the March 2003 report by the same name 
(MI/DEQ/WD-03/060).  Results obtained from monitoring efforts undertaken between June 1998 
and November 2000 on Great Lakes connecting waters will be presented and discussed with 
previously unpublished results in a report currently being written.  These reports are, or will be, 
available upon request from the MDEQ-WD, or at www.michigan.gov. 
 
In accordance with one of the key principles of the Strategy, the WCMP was planned and 
conducted in partnership with several outside organizations.  In 2001, these included the United 
States Geological Survey (USGS), MDEQ-Environmental Science and Services Division-
Laboratory Section, MDEQ-Waste and Hazardous Materials Division (WHMD), Michigan State 
University (MSU), the Wisconsin State Laboratory of Hygiene (WSLH), the Grand Traverse 
Band of Chippewa and Ottawa Indians, Triangle Laboratories, Incorporated, and the Great 
Lakes Environmental Center.  The WCMP is coordinated by the MDEQ-WD. 
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SECTION 3.0 

STUDY DESIGN AND METHODS 
 
A total of 36 stations in 31 tributary watersheds were monitored between February and 
November 2001 as part of the WCMP.  This report includes all available analytical results from 
samples collected during this period.  PFOS data were not available at the time this report was 
written, and will be presented and discussed in a future report.  Mercury and trace metal 
samples collected at the Clinton River on August 7, 2001 were lost in shipment to the 
laboratory, and as a result could not be analyzed. 

3.1 WATERSHED SELECTION, STATION SELECTION, AND MONITORING 
SCHEDULES 

 
When the study design of the WCMP was enhanced in 2000, one primary objective was 
consistency with existing MDEQ programs and activities to ensure that monitoring would 
contribute to resource management decisions.  This objective led to adapting the WCMP to the 
5-year rotating basin cycle defined and utilized by the National Pollutant Discharge Elimination 
System (NPDES) permitting program.  Consistent with this cycle, the WCMP recognizes 45 
watershed units.  Each watershed unit is based on drainage to 1 of the 4 Great Lakes and is 
allocated to 1 of 5 basin years.  Figure 1 shows the watershed units allocated to basin year 5, 
which coincides with 2001.  Figures 2 and 3 show the watershed units allocated to basin years 
1, 2, 3 and 4, which coincide with 2002, 2003, 2004 and 2005, respectively.   
 
Of the 45 watershed units recognized, 31 have been selected for placement of water chemistry 
monitoring stations within the WCMP.  The locations of these 31 monitoring stations were 
selected based on consideration of a number of criteria, including avoidance of stream reaches 
subject to flow reversals (although this objective was not achievable on the Saginaw River), 
surrounding land use, availability of historical water quality data, proximity to USGS stream flow 
gauging stations, and accessibility.  These 31 monitoring stations have been categorized as 
either intensive sites or integrator sites.  Integrator sites are further categorized as either 
intensively or non-intensively monitored; this categorization changes depending upon basin 
year.   
 
In 2001, the WCMP incorporated monitoring at minimally impacted sites as called for in the 
project study design.  One minimally impacted site was located within each of the watersheds 
described above, with the exception of the Muskegon and Kalamazoo River Watersheds, each 
of whose upper and lower reaches share a minimally impacted site.  Minimally impacted sites 
are chosen to provide data on the best water quality that can be expected within each 
watershed, and are further categorized as non-intensively monitored sites.  Watershed selection 
and monitoring schedules are described below. 

3.1.1 Intensive Sites 

 
Of the 31 watersheds selected for placement of monitoring stations, the following 6 have been 
designated for intensive sampling annually irrespective of basin year:  Au Sable, Clinton, Lower 
Grand, Lower Kalamazoo, Lower Muskegon, and Saginaw River Watersheds (Figure 4).  High 
flow volume and known or expected contamination were important watershed selection criteria 
in the intensive sites category, as these combined factors are associated with the most  
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